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Editorial

Hi-Fi witha
system concept

Only a few years ago it was fashiona-
ble to assemble a hi-fi system from
carefully selected components from
different manufacturers. Aside from
the individual connectors and ca-
bles, from ground and impedance
problems which made the setup a
real challenge to a principally male
oriented world, the individual com-
ponents were relatively easy to intex-
connect. All that was expected was a
good sound guality. Remote controls
were OK for television sets but to ex-
tend this convenience to the world of
hi-fi was unthinkable: those who
wanted top-gquality music had to in-
vest some kind of effort to achieve it.

his is now a thing of the past. The
T remote control came and con-

quered! But in such a way that the
user had to cope with a huge variety of
hand-held controls, and he invariably
picked the wrong one. The TV manufac-
turers responded quickly so that at least
the different video sources and the
screen could be brought under one hat.
Revox was one of the first manufacturers
to tackle the problem in the audio field.
Even the volume control, the most diffi-
cult problem, was solved elegantly with
digital/analog converters (DAC) in order
to prevent any deterioration of the audio
quality.

As in other applications, the micro-
processor paved the way to new levels of
sophistication: programming and sto-
rage of a growing number of useful pa-
rameters that contributed to the opera-
fing convenience without overburde-
ning the user. With the B203 controller,
Revox once again pioneered a new con-
cept. In addition to the timer functions
this unit provided for the first time the
one-button operation. The commands
sequences were Iintegrated, and the
microprocessor analyzed the remote
control commands and decoded them
into individual steps which in turn were
transmitted to the various units in the
right order. Users interested in even
more sophisticated remote control facili-
tles were able to establish a dialog with
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the personal computer via the builtin
RS232 interface of the controller.

Parallel to this development, there
were new developments in the video
field: stereophonic sound, laser vision,
surroundsound, and recently CD video.
It now became necessary o establish a
connection between the audio and the
video equipment. Thus a new controller,
the B200, was developed. This controller
enables the user to connect not only all
new sources to the Revox system but will
also (in a few months) incorporate their
remotable functions via the intelligent
B210 desktop terminal. The commands
to the Revox equipment are transmitted
by means of infrared, not only in one di-
rection but bidirectionally.

This development, in conjunction
with the remotability opened new per-
spectives, a fact which already became
apparent when the B203 concept was in-
troduced in the USA. There was a gro-
wing demand to have the same top qua-
lity of such a system available also in
other rooms of the home, preferably by
means of a single cable and without sol-
dering iron. The new Easyline concept,
currently being introduced to the mar-
ket, is Revox's response to this. Any num-
ber of rooms can be interconnected by a
single, permanently or temporarily in-
stalled cable. The tone, volume, as well
as the connection of a decentral source
can be remote controlled individually
in each room without sacrificing the con-
trol of the main system. A complete
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range of specific cables, sockets, junc-
tions, and subcenters is available with
unlimited possibilities for the user.

Requirements such as bidirectional
infrared remote control, one-button ope-
ration, remotability and connectability
of different video sources, and last but
not least the multiroom technicque (and
all this simple and user friendly) clearly
demonstrate that our development engi-
neers were faced with a formidable and
complex task. An amplifier is no longer
just an amplifier, a tuner must be able to
achieve more than just receive, and a
CD player has other functions besides
playing. In addition to their basic func-
tions of receiving, amplifying and play-
ing, these top-quality units must support
dialog procedures and be systemati-
cally monitored for compatibility. The
three new product lines introduced in
this edition of SWISS SOUND fully sa-
tisfy these criteria and thus offer the Re-
vox customer the assurance of owning a
system that can be expanded and leaves
nothing to be desired.

M. Ray

New amplifier and tuner families Revox B250/B260

Family concept

After the Swiss Hi-Fi exhibition,
FERA 1968, a complete, Revox Hi-Fi
system comprising a tape recordex
(A11), amplifier (A50) and tuneyx
(AI6) became available on the mar-
ket, for the first time with a uniform
design.
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Premiere: Two complete product families in the Revox amplifier and tuner product line.

Exactly 20 vears later we can now
present an amplifier and a tuner fa-
mily, each comprising three models.
Strong affinities exist not only within
the product families but also within
the concepts of the tuner and the am-
plifier which show a surprising, in-
terdisciplinary consistency. The two
project managers, who obviously
cooperated very closely, are now
able to give us a glimpse into the con-
cept and features of these two Revox
families.

henever a new equipment se-

ries is to be developed, it is im-

portant among other things to
keep the costs at a reasonable level.
This factor received particular attention
in the development of the new ampli-
fler/tuner generation.

Hardware and software relationship
- an efficient concept

The cleverly designed synthetic front
section which incorporates the push but-
ton guides, LCD holder, flucrescent
display and microcomputer assembly,
can be injection molded with the same
tool for both equipment families by sim-
ply exchanging the keypad insert. Also
the housing parts are shaped with the
same bending tool. Except for a few dif-
ferences in the mounted components,
even the microcomputer assembly can
be used in all 6 models.

This microcomputer assembly exem-
plifies how different hi-fi components
such as tuner and amplifier can be im-
plemented with the same hardware but
different software. This difficult task is
performed by two single-chip control-
lers: the first one, with largely identical
software for all models, controls the key-
board, the IR decoding, the serial link as
well as the Fluorescent Indicator Panel
(FIP). The second microcomputer with
its custom software is the actual device
processor which takes care of the requi-
rements either of the tuner or the ampli-
fier.

A family of three amplifiers

The new Revox compact amplifier
generation now comprises for the first
time a family of three interrelated mo-
dels that cover a broad market segment.
The objective, to build a powerful, highly
versatile amplifier family in a compact
Revox housing has been fully achieved
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with the three models B250-S, B250 and
B150. The proven design with vertically
arranged PC boards, which is common
to all three models, ensures excellent
ventilation, which is essential in view of
the high packing density.

The flagship of this series is the mo-
del B250-$§ with a black, polished front
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panel, push buttons with gold bevel,
smoked-glass panels for covering the
flucrescent display and the secondary
operator controls, as well as genuine
planc-lacquered black side panels.

The B250 is technically identical but
presents itself in a champagne-colored
lock with synthetic side panels.

A true alternative is the B150 ampli-
fier. Its circuit technology is identical
and the rated output power is somewhat
lower, however the multitude of pro-
gramming facilities and the controller
port have been intentionally eliminated
for the sake of operating simplicity.

Connection facilities
as never before

The B250 with its many connection facili-
ties satisfies all conceivable reguire-
ments:

Rear panel of amplifier models. Never have more inputs and outputs been available!

® 6 Input sources: CD, TUNER, TAPE ],
TAPE2, AUX, PHONO which can be
recorded independently on tape (re-
cord bus) or monitored (monitor bus).
The phono input can be upgraded to
PHONO MM /PHONO MC by means
of an optional kit.

® 3 Tape outputs

(record bus)

In order to prevent feedback via the
tape deck, the TAPE1 or TAPE?2 out-
put is automatically switched off when
TAPEZ2 or TAPE! is selected. The
third output can be used in conjunc-
tion with the B209 subcenter for inde-
pendent monitoring of a source in an
adjacent room.

® 1 Monitor output
(monitor bus)

@ 1 Switched preamplifier output for
connecting active boxes or for inser-
ting an equalizer between the pream-
plifier and the power amplifier.

@ 1 Power amplifier input

® Speaker output pairs with gold-plat-
ed screw terminals for cables with a
cross-section of up to 16 mm?2 or ba-
nana plugs.

@ 1 SERIAL LINK socket for the IR
subcenter B209 or IR relay B206.

The B250 has an irresistible feature for
HiFiVideo fans, namely the B200 con-
troller, which is only approx. 40 mm
high, and which can be screwed under
the amplifier. In addition to its controller
functions it expands the amplifier with
the 4 video-audio sources TV, DISC,
VCR 1 and VCR 2 plus corresponding vi-
deo circuitry.

Programmable levels
of the input sources

Apart from the standard operating func-
tions such as VOLUME, BASS, TREBLE,
source and speaker selection, which

can be activated by front-panel push
buttons or on the hand-held IR transmit-
ter B208, the B250 offers versatile pro-
gramming facilities such as SENSITIV-
ITY INPUT for all 10 () input sources,
SENSITIVITY SPEAKERS, POWER ON
VOLUME and MAX VOLUME for both
speaker pairs and the preamplifier out-
put. The 20-position FIP with 5 x 7 dot ma-
trix displays the status of the main opera-
tor controls by means of graphic and text
information. The small backlit LCD be-
low the smoked-glass panel is used for
the less important functions, and particu-
larly as a programming aid.

A novelty is the semiautomatic pro-
gramming of the input sensitivity (SENSI-
TIVITY INPUT). In programming mode
a peak meter measures the input level of
the selected source. The value is compa-
red with a reference stored in ROM of
the microcomputer. The actual differ-
ence is confinuously indicated by a
small bar on the LC display and saved in
nonvolatile memory as soon as the
STORE key is released. Whenever the
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The dot matrix display is not only the best avail-
able, it is also by far the most expensive. Examples:
(top) standard indications at power-on are the
source and the volume; (center) reproduction from
CD and recording from tuner are clearly indica-
ted; (bottom) a cursor indicates the setting of the
tone control.

sources are changed over, the positive
or negative difference is added to the
current status of the volume. If all con-
nected sources are calibrated with simi-
lar music, the volume difference is mini-
mal when the sources are changed over.
The advantage of this type of sensitivity
programming is obvious: when a new
source is to be connected, only this new
source needs to be matched to the inter-
nal reference and consequently the
other sources. Of course it is possible to
restore the NOMINAL factory setting at
any time.

Electronic switching and
control elements

As is to be expected, not only the relays
for the speakers and headphones but all
other switching functions are implemen-
ted fully electronically, which means
that they are not subject to wear. Low-
noise opamps with low-pass filters se-
rially connected to their inputs are re-
sponsible for the excellent suppression
of RF noise and high crosstalk attenua-
tion (over 100 dB at 10 kHz) between the
inputs.

All amplification changes such as VO-
LUME, BALANCE, -20dB, and SENSI-
TIVITY are performed individually for
each channel by means of an electronic
control element. The range 1s 100 dB
with a resolution of 1 dB. A dual D/A con-
verter 7528 sweeps the range from
+22dB to -48dB. The missing -30dB
are achieved by means of a passive atte-
nuator. When the volume is lowered in 1
dB steps, corresponding software routi-
nes switch from -29dB on the DAC to the
-30dB attenuator and 0dB on the DAC.
On top of the fixed attenuation of -30dB,
the variable attenuation range of 0 to
-48dB is thus available, which means
that the attenuator can sweep the full
range of -78dB continuously. The pro-
cess is reversed when the gain is increa-
sed.
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Block diagram of the high dynamic range equalizer circuit with 3-bit DAC.

Egualizer network with high
overdriving immunity

To ensure that the high overdriving im-
munity can be transferred from the input
to the preamplifier output, a correspon-
ding equalizer network has been deve-
loped. Conventional designs are based
on a noninverting band-pass in the feed-
back, and for varying the gain an elec-
tronically switched attenuator is used.
This attenuator, usually implemented
with low-cost CMOS switches of the Se-
ries 4000, can linearly process only si-
gnals up to 5 V eff. By contrast, CMOS
switches as discrete, multiplying 3-bit
D/A converters are used in the B250 am-
plifier to vary the gain. In this design, no
voltage can occur on an open switch, so
that only the subsequent opamp limits
the output voltage to approx. 10 V eff
The bell-shaped characteristic for BASS
and TREBLE is achieved with one inver-
ting band-pass each in the feedback.

High-current oufput stage
and efficient power supply unit

Two elements are of particular impor-
tance to the balanced sound characteri-
stics of the new amplifiers: an extremely
efficient power supply and a linear high-
current output stage. The power trans-
former of the B250 consists of a cut torol-
dal core size 75B with two electrically
isolated symmetrical windings that feed
the two audio channels. In order to
suppress mechanical vibrations at

Thermal stability is ensured by large heat sinks.

the source, the power transformer has
been encapsulated in a specially
designed synthetic housing and scre-
wed to the chassis via rubber shock ab-
sorbers. The extremely large electroly-
tic capacitors of the power supply with a
rating of 2x22000 uF per channel pro-
vide a large power margin in the ex-
treme bass range.

The power stage itself features an
absolutely balanced, fully complemen-
tary design. The low-level stage is ope-
rated with a higher voltage than the tail
transistors, so that these can be driven
with as little loss as possible when high

STUDER REVOX

volumes are to be handled. Four paral-
lel-connected high-speed transistors
per half-wave ensure a high, linear cur-
rent flow to the connected speakers. The
heavy-duty heat sinks, already well-
known from the B285 receiver, give the
B250 the required thermal stability. 2 X
200W RMS or 2x300W music power
into 4 ohms are the impressive perfor-
mance data of this surprisingly compact
amplifier. With this power it is even able
to wake up power hungry low-impe-
dance boxes (min. 2 chm).

The concept of the neutral sounding
high-current output stage has been re-
tained for the B150. The output power is
2x 130W RMS or 2x 2530 W music power
into 4 ohms. Three parallel-connected
tail transistors per half-wave supply the
current to the speakers. The electrolytic
capacitors  generously rated - at
2x18000uF per channel provide more
than adequate power margins in the ex-
treme bass range.

Jurgen Hartwig

Jiirgen Hartwig (37)
studied electrical engi-
neering at the Swiss Fe-
deral Institute of Tech-
nology (ETH) in Zurich.
After graduation in
1974, he joined Willi
Studer AG as a deve-
lopment engineer. Now
group manager audio,

: - special projects; and
project manager for various Revox hifi ampli-
fiers and the Studer power amplifier A68. Re-
sponsible for the development of the first Revox
mixing console B279 and, lately, the amplifier
group B150/B250.
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A family of three tuners

The crowding of the FM band with
more and more powerful transmit-
ters belonging to private or public
broadcasting stations, the large
number of programs fed into broad-
band cable systems, and the radio
data system (RDS) about to be intro-
duced as well as the improvements in
the quality of audio production and
transmission equipment, have led to
significantly more stringent require-
ments with respect to FM tuners.

t has always been the declared ob-

jective of our tuner development en-

gineers to achieve a leading position
with respect to tuner performance, au-
dio output quality and ease of operation.
The customer expects only top quality
tuners from Revox. It therefore comes as
no surprise that Revox tuners are fre-
quently used as reference units by test
magazines or used by broadcasting ser-
vices for monitoring transmitted pro-
grams. This proven product philosophy
has been retained also in the new tuner
generation.

From the start our product strategy
was designed to complement the BZ60
tuner, introduced at the end of 1987, with
additional models of different technical
sophistication and prices in order to give
the buyer a greater choice and to im-
prove the market penetration.

The B160 tuner has been failored to
the technical expectations of the broad-
band channel users; nonrelevant cir-
cuits and features have been eliminated.
The tuner version optimized to this appli-
cation has a favorable price/perfor-
mance ratio but still belongs to the top
quality category.

A completely new design is offered
by the B260-S tuner. lts black-gold front
and the valuable piano varnish side pa-
nels give it an unobtrusively elegant
look. With its highly sophisticated fea-
tures, its exceptional tuner perfor-
mance, outstanding audio output quality
and ease of operation, it is destined to
be the Revox unit for the demanding tu-
ner freak.

Operating ease
for complex facilities

Within the scope of this brief report we
can only mention the most important
operating features, otherwise we would

Revox tuner B260

8765+ FM.TUNER
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Revox tuner B260-5

need thirty pages like in the operating
manual.

The tuner essentlally features two
operating modes. The first mode is in-
tended for normal operation with a com-
pletely programmed tuner. Only the
controls accessible in the top section of
the front panel are operated. The proce-
dure is so simple that anyone can find a
station by means of the "Station Scan”
rocker switch. Direct access to the sto-
red stations is possible by entering the
station number on the keypad. The pro-
gram type assigned by the user to each
station number can now be used for se-
lecting the matching stations from
among the up to 60 stored ones with

"Type input” or "Type scan’

Comprehensive programming
up to the volume level

The second operating mode is used for
programming. All required controls are
located behind the smoked-glass panel.
The "Tuning"” key switches the controls
in the top section of the front panel to
search, frequency step, and numeric
frequency input. The stations can then
be selected and stored in one of the 60
station memories. The frequency step
resolution is 10 kHz. A 4-character sta-
tion abbreviation, the aforementioned
program type, as well as the complete
set of tuning parameters (RF mode, an-
tenna A/B, IF mode, Mono, Blend I/1],
Muting, and RDS) can be stored. The tu-
ner can be optimally adapted to the
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existing reception conditions by means
of the "Wide/Narrow” IF bandwidth se-
lector and the "'Single/Double” RF pre-
selection. As we know FM stations trans-
mit with different levels. Particularly the
local radio stations tend to apply more
"power’’ than the public broadcasting
services in order to come in as loud as
possible, With the programmable vol-
ume control it is now possible to individ-
ually adjust the volume of the toned-
down classical stations to the volume of
the pop stations and to store the corre-
sponding adjustment on the station key.

Sophisticated displays
for total information

The station numbers, the tuning fre-
quency, the station abbreviation or the
broadcast RDS name as well as the pro-
gram type are shown on the large,
brightness-controlied fluorescence dot
matrix display. This sophisticated dis-
play can easily be read even from a
great distance. The small LC display lo-
cated below the smoked-glass cover is
used for assessing the reception quality.
The signal strength within a range of
over 100 dB, the quartz-accurate center
tuning information as well as the various
tuning parameters are displayed.

The excellent dot matrix display serves as a com-
plete information center on the tuner: displayed
are the station number, frequency, RDS identifica-
tion and program type.

A glimpse at advanced tuner
technolegy with two complete
input stages

For reasons of space we can only give a
brief introduction to the most important
of the new technical developments.

Today, a tuner must achieve not only
a high input sensitivity but also an out-
standing large-signal behavior. What
use would a highly sensitive input sec-
tion be if the low-noise signals of distant
transmitters were masked with the noise
of strong local stations. In a low-noise re-
ceiver with large-signal immunity, the
antenna signal must be connected with
minimal loss via a selective antenna cir-
cuit to the RC amplifier stage. Unfortuna-
tely, the requirements of low loss and
high selectivity in the antenna circuit are
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The block diagram illustrates the high-quality design with two complete input RT stages and two IF filter

sections.

contradictory which means that no ideal
solution is possible in every case. Being
aware of how important an optimal RF in-
put circuit is, we searched and found a
solution to this problem. In order to cope
with these two extreme reception para-
meters "low noise’ and "large-signal im-
munity’’, a separate, high-dynamic RF in-
put stage is connected into the signal
path of the new Revox tuners by means
of the appropriately labelled “Sin-
gle/Double” selector.

The parallel connection of MOS field-
effect transistor in the double path re-
quires a smaller transformation ratio be-
tween the antenna and the transistor in-
put for the same low-noise reception,
which again improves the large-signal
behavior.

Elaborate design
for efficient selection

Efficient selection relative to interfering
stations on adjacent channels takes
place in the band-pass filters of the IF
section. Due to the high dynamic range
of the RF input section it is reasonable to
correspondingly increase the IF selec-
tion, because the strong noise signals fil-
tered out in the IF section can also be
processed by the RF input section with-
out adversely affecting the useful signal.
This selection increase is in direct oppo-
sition to the requirement for small nonli-
near distortion of the useful audio signal
at high modulation frequencies.

RF and IF circuits of the new Revox tuner: This
electronic precision pays off in exceptional tuner
performance.

Those who know that the distortion in
the audio signal increases about by the
power of four relative to the IF band
width reduction, will appreciate that in-
dividual adaptation of the IF selection to
the corresponding reception conditions
becomes necessary. Maximum selectiv-
ity with minimal distortions cannot be
brought under the same hat; this pro-
blem can only be mastered with switch-
selectable "Wide/Narrow” IF filters
(bandwidths). Commercially available
ceramic filters as IF selection aids are
not suitable for our high-quality tuners.
Due to the significant change in the
group delay, the frequently observed
imbalance of the attenuation pattern,
and the manufacturing tolerance in the
center frequency which is considerable
despite stringent inspection, these fil-
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ters do not satisfy the required quality
criteria. Only LC toroidal band-pass fil-
ter systems with minimal modulation di-
stortion fulfil our requirements. Accu-
rate alignment on computer-monitored
measuring stations is the key to the ex-
cellent consistency of the data in series
production.

The new Revox tuners guarantee stability in the
future: The RDS module supplies the data for
the most convenient FM station search ever.

Future stability
with Radio Data System (RDS)

In view of the gradual introduction of the
radio data system (RDS) over the next
few years in most European countries, it
makes sense to exploit certain data offe-
red in the RDS channel also in stationary
FM receivers. The automatic indication
of the station name with up to 8 charac-
ters as well as the selective search for
stations with matching program ID are
particularly useful features for program-
ming a tuner. Through the installation of
a small RDS module, all new Revox re-
celvers are able to use this service. In
this RDS module the 57 kHz RDS channel
is filtered out of the MPX signal and de-
modulated to the digital 1187.5 bit/s infor-
mation stream. A specially designed
RDS microprocessor synchronizes itself
to this serial data stream, disassembles
it into the individual data blocks, and,
after corresponding error correction, in-
puts it to the equipment control for fur-
ther processing.

Ernst Mathys

Ernst Mathys (51)
' % studied telecommuni-
cations at the Enginee-
ing School of Zurich
(ATZ), and joined the
WILLI STUDER com-
pany back in 1959,
After his graduation
(1965) in electrical engi-
neering, responsible
for development in the
L Y2 audio and radio fre-
quency field; project manager for REVOX tu-
ners/receivers, and group manager for REVOX
electronic equipment.

Radio Data System in brief:

The radio data system (RDS) is designed for
frangmitting digital auxiliary infoermation over
the FM broadcasting system. The radio data
are transmitted in the form of a continuous bi-
nary data stream at 1187.5 bits/s. The data is or-
ganized in various 104-bit groups that consist of
four 26-bit blocks each. These blocks contain
the 16-bit information word and a 10-bit control
word. The control word is used for block and
group synchronization ag well as detection and
correction of certain transmission errors. This
data stream is differentially and biphase coded
F and subsequently band-limited to 2.4 kHz. To
achieve compatibility with the existing ARI traf-
fic information system, the RDS signal is shifted
with double side band amplitude modulation
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to the 57 kHz frequency range. The phase an-
gle of the suppressed RDS carrier to the ARI
carrier is 90°

During the introductory phase in Germany and
Switzerland, the following information will be
transmitted:

- PI program identification

- PS program service name

- TP Traffic program

- TA Traffic announcement

~ AF Alternate frequencies

It is unlikely that in the near future more pro-
gram-related data will be transmitted than those
which have already been defined in the system.

g ARI
i%' RDS RDS
5 56 57 58 59
Frequency
%
£
53 J ,ikHz}

The diagram illustrates the RF spectrum of an FM station and the location of the ARI and RDS frequency

bands.

telcom c4 Compander System

and the Studer A820

An Analogue Alternative to
Digital Recordings

In oxder to achieve today the quality of
sound recording in analogue recorders
which only future 18- or 20-bit recor-
ding systems will be able to offer, seve-
ral members of EBU (European Broad-
casting Union) with leading reputa-
tions in the technical field have widely
introduced and standardized telcom c4
companders. Thus, telcom ¢4 make it
possible for these and more than a
thousand other current users throug-
hout the world to bridge the “techno-
logical gap’ until a better digital recor-
ding method is available.

he telcom ¢4 compander system

can be used wherever quality

sound transmissions or recor-
dings are to be made within a limited dy-
namic range. This high-quality noise re-
duction system is particularly important
when used with multitrack recorders.
telcom c4 reduces noise on the tracks to
very low values. The dynamic range of
recordings using the system is only lim-
ited at one end of the scale by the back-
ground noise of the studio, the micro-
phone preamplifier and at the other by
the acoustic pain threshold. telcom c4
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enables recordings encompassing the
full audible sound spectrum. When it is
used in multitrack recording, telcom c4
offers enough dynamic range to give a
stereo master better quality than a 16-bit
CD.

The major advantage of the telcom ¢4
compander system is its large dynamic
gain of approx. 30 dB and the improve-
ment in the sound properties of the mag-
netic tape. Its functional characteristics
reduce harmonic distortion, crosstalk,
print-through and modulation noise from
the tape. The system "cleans up”’ defects
in the recording which are produced by
the tape itself without adding spectral
components to the original.

Because the physiological and audi-
tory properties of the human ear were
considered at every stage of designing
the system, the telcom ¢4 can reproduce
original sound with unsurpassed quality,
both in terms of technically quantifiable
and subjectively perceived quality. To-
gether with the A820 multitrack recor-
der, the telcom ¢4 forms a mobile power-
pack for high-quality recordings with
the advantages of analogue recording
and dubbing technology.

The following basic information on
the system should provide a general un-
derstanding of how it functions.

Fig. 1: The Studer A820 multichanne] recorder with integrated noise reduction system.
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Fig. 2: The telcom c4E resp. c4DM units including interface are integrated in the drawer for eight audio

channels.

Degree of compression

Assuming that studios normally have a
background noise level of approxima-
tely 35 dBspl and that the pain threshold
ofthe earisaround 125 dBspl, a dynamic
range of approx. 90 dB is sufficient for
sound recordings. In order to obtain this
range with analogue tape recorders
which have 60dB dynamic range, it is ne-
cessary to compress 30 dB of the origi-
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nal signal before recording. If such a
compander system is to operate without
level alignments and if, for example, any
increase in the frequency response er-
rors of the tape recorder due to expan-
sion is to be kept to a minimum, then the
only possible slope on the linear com-
pander characteristic would 1:1.5. This is
why the telcom c4 system has such a
characteristic (Figure 3). It treats the ori-
ginal sound much more gently through-
out the operating range than other sy-
stems and enables a usable dynamic
range of over 100 dB with analogue re-
corders.

Frequency distribution

When a broad frequency band is being
processed in a compander system, the
breathing and pumping of the tape noise
become audible. The telcom ¢4 has an
optimal technological method for pre-
venting this. It does this by dividing the
frequency spectrum into four frequency
bands (Figure 4). These frequency
bands differ in their width and are
adapted to the sensitivity of the human
ear according to Fletcher-Munson. They
are more concentrated in the frequency
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range where the human ear is at 1ts most
sensitive and thus avoid audible breath-
ing and noise pumping.

Bttack and recovery

The telcom ¢4 system contains in each
frequency band an attack function
which is adapted to relative level jumps
in the original signal. The recovery time
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Fig. 3: Linear compander characteristic with a
slope of 1.1.5.

constant is set so as to produce low di-
stortion at low frequencies. The division
of the frequency range into frequency
bands and the optimized attack and re-
covery characteristics exploit the mas-
king properties of the human ear most
effectively. These have been described
by Zwicker, among others. He has scien-
tifically proven that in loud passages fre-
quencies close to the original become
masked and thus inaudible.

Even with critical sound signals the
system does not pump.

25 145k 48k
ag] ,

2 200 4 2k

20k flHd

800 8k\

Fig. 4: The audible range is divided into four fre-
quency bands.

The following is an explanation of the
circuitry in exiremely simplified form.

Compressor

In the compressor path, the frequency
spectrum is divided into four frequency
bands. Each frequency band contains
its own compressor circuit, Since these
compressors operate completely inde-
pendently of each other, they ensure the
best possible signal processing in each
frequency band. If a drop out occurs in
the tape recorder at high frequencies it
has no effect on the lower frequency
bands.

The compressor circuit operates in
conjunction with two voltage controlled
amplifiers (VCAs) and a smoothed peak
threshold rectifier (Figure 5). The vol-

tage of the rectifier controls two ampli-
fler stages parallel to each other. Due to
the threshold value, a constant level is
produced at the rectifier input which,
apart from its time behaviour, is inde-
pendent of the original input level but al-
ways a 100 % compressed. Since the am-
plification of the second amplifier is
twice as large as that of the first, the in-
put signal after the first amplifier is com-
pressed by 33%.

Al ldB} Al1dB]
O
s Alg~ Threshold
- Amplifier 1 Amplifier 2 I rectifier. ~
B, Z
) 2 Control Voltage

Aly=0, I=const. amplification: a=%a, [dB] 2—:?=§

Fig. 5: The principle of logarithmic compression
with VCAs.

The compression of the dynamic
range constitutes 2/ (1:1.5). A logarithmic
linear compander line is produced
which is the system characteristic. A
point is established on this line by means
of the rectifier threshold which marks
the nominal system level. It is reached
when the static input level and the levels
after the individual amplifier stages are
the same. All signals above or below this
nominal level are compressed towards
it, i.e. higher levels are reduced and low-
er levels are raised.

The reduction of high levels increa-
ses the headroom of the tape recorder.
By raising the low levels, particularly
quiet passages are raised, which makes
it easier to dub and cut compressed
bands more precisely.

In order to uphold the principle of ef-
fecting the original signal as low as pos-
sible, the filters in the main signal path
only have a 6dB/octave characteristic.
The control circuit itself operates consi-
derably more selectively at 18dB/oc-
tave.

A further important advantage of this
circuit is that since complete compres-
sion occurs ahead of the rectifier, the
control characteristics of equally large
dynamic jumps are the same with diffe-
rent level ranges. A level jump of the in-
put signal from eg. -60dB to -50dB, has
the same circuit behaviour as a level
jump from -10dB to 0dB. Furthermore,
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not only the static but also the dynamic
time behaviour of the circuit is com-
pletely independent from alignment.

Reversing the characteristic

The complementary behaviour of the
compressor and the expander is of par-
ticular importance. This is achieved by
switching an expander circuit into the
feedback of an inverting amplifier to
form the compressor function. The same
circuit in front of the amplifier is used for
the expander function. This produces
static and dynamic behaviour which
corresponds exactly to the function of
the compressor but in reverse. Thus it is
an expander with the function of expan-
ding the compressed signal back to its
original value.

Improving analogue
recordings with telcom c4

The telcom ¢4 system operates accor-
ding to a simple mathematical function.
It increases the dynamic range of a
transmission line (tape recorder) by a
factor of 1.5. But in the telcom ¢4 system,
measuring with different weightings has
no particular influence. The dynamic
range of tape recorders can be increa-
sed by even more than 30dB, and this
galn occurs significantly in every fre-
quency range. The system has the major
advantage of reducing the degree of
harmonic distortion (the upper harmo-
nics fall into the next highest frequency
band and are reduced just like tape
noise), crosstalk, pre- and post-echo and
modulation noise. When used in con-
junction with the telcom ¢4, an analogue
tape recorder can surpass 16-bit digital
recording in essential functions such as
dynamic range and simple editing.

When using the system a very impor-
tant advantage is that overmodulating
with peaks does not result in clipping ef-
fects. High signals levels become com-
pressed and therefore reduced. They
may be only slightly limited by the tape
recorder. This produces another useful
dynamic range. The dynamic range
which can be achieved with the telcom
¢4 is solarge, that the quality of a tape re-
cording in practice is no longer limited
by the recorder. For this reason we re-
commend using the telcom c4 system
with a tape recorder lined-up for re-
duced tape flux of eg. 320 nWb/m at nor-
mal peaks. This results in additional im-
provements in distortion from tape with-
out the danger of tape saturation at high
frequencies. This means it is now pos-
sible to record with a linear compander
system, without the need of adjustment
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in the linear range of the tape while pre-
serving the true original sound. The sys-
tem dynamic range of the telcom ¢4 unit
of 118 dB is large enough to ensure cor-
rect operation, even with different level-
settings.

telcom c4 in practical applications
The telcom ¢4 system offers an extraor-
dinarily true sound. In practice it has
proven to be a reliable, userfriendly sys-
tem. Although it has an identification
tone for identifying recordings and level
adjustments, the tone is rarely used.
There is no need for it. Due to the sys-
tem’s insensitivity to level differences, it
does not need to be checked or adju-
sted when recording or playing back.
Even recordings which have been com-
pressed twice, produce good results af-
terwards. When tapes are changed, itis
possible to compensate level differ-
ences with the console fader. For the
purposes of identifying recordings, it is
sufficient to mark recordings with
stickers or simple descriptions.

The telcom ¢4 can be quickly, easily
and reliably tested when necessary.
This is done by feeding in tones with
their band centre frequencies at the no-
minal system level and a reduction of
eg. 30dB at the input. Due to the 115
slope, this then produces 0dB and
-20dB at the output of the compressor
and 0dB and -45dB at the output of the
expander. Since the system uses the
same circuit for both compression and
expansion mode, it is normally sufficient
to test only in one operating mode.

The program: High-Tech with SMD
c4E card

The c4E card forms the basic for all new
equipment. The telcom c4 card has the
same dimensions as a Eurocard
(100x 160 mm). The new SMD (surface
mounted device) technology was used
to enable the complicated telcom c4 sys-
tem to be implemented on such a rela-
tively small card. All the components re-
quired for a channel (switchable as a
compander or an expander) are moun-
ted on a single pcb. This means 70 ope-
rational amplifiers, 8 VCAs and, in all,
over 350 SMD components. The new
technology has not only permitted im-
provements in the system data and ope-
rational reliability but also reduced the
power consumption of the circuitry.

Fig. 6: telcom c4E compander card.

¢4DM card
The telcom ¢4 compander card is desig-
ned for use in existing card slots of the
older (Dolby) A system. It is mutually in-
terchangeable with the cat22/cat280
system card.

telcom c4 as an integrated unit
Leading manufacturers are already of-
fering the telcom ¢4 system as an inte-
gral part in their tape recorders and pro-
fessional videotape systems. Studer de-
cided to integrate the telcom ¢4 into its
A820 recorders already during the
early stages of development. The new
A820 recorders are designed to accept
both telcom ¢4 compander cards. Differ-
ent interface cards enable either the
telcom c4E or the c4DM to be an integral
part of the recorder to suit customer re-
quirements. This ensures that, evenin its
dynamic range, the A820 is a genuine
analogue alternative to digital multitrack
recorders.

Wolfgang Schneider

Wolfgang Schneider
(1)
Diploma in electrical
engineering at the Fed-
eral Institute of Techno-
logy, Litbeck in 1974.
Since 1974 employed
with ANT Nachrichten-
technik GmbH, Ger-
many, former Telefun-
* ken Radio and Televi-
- sion GmbH. Worked on
studio projects and sales in the sound systems
department. Since 1979 sales and product engi-

neer of telcom ¢4 Compander System.
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The Studer Group
«Who is who»

This column has been reserved for introduction of
personalities of our companies and representatives
in Europe and Overseas.

Intro-
ducing:

David Walstra

Product Manager Digital Audio of
WILLI STUDER AC @ born 1954 in Bata-
via (now Jakarta), Indonesia @ grown up
and school attendance in Holland @
1978 'Bachelor of Science’ degree in Te-
lecommunications ® parttime studies
of Digital Processing at the Polytechnic
School of Engineering in Eindhoven,
Holland ® parttime studies of Econo-
mics at Amsterdam University ® joined
Studer in 1984 @ just married.

Having received the B.Sc. degree of
electronics in 1978, David Walstra worked
with an engineering consultant com-
pany to gain practical experience in var-
ious fields. He joined the audio engi-
neering department of the well-known
Polygram of Holland 1979, to work on the
analog mixing console sector. His PCM
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background directed his interest to-
wards early digital audio recording
techniques for compact disc; Sound-
stream, 3M and Sony protoiypes were
tested and finally acquired for classical
recording. Studer supplied 8 and 16
channel multitrack recorders specifi-
cally for testing purposes. Using the
8-channel version on various outside re-
cording jobs and discussing its perfor-
mance with the PCM laboratory of Stu-
der, first connections with the Studer
company were established.

At that time, David also worked perio-
dically at the London-based Decca Re-
cording Group as a liaison engineer be-
tween the brilliant Decca digital audio
lab and the product development divi-
sion of Polygram Holland.

In close connection with various fa-
mous personalities in the professional
audio field, experience in mastering the
'art’ of digital recording and product de-
velopment came the natural way. In ad-
dition, his last year at Polygram was
spent at the famous Wisseloord Studios
assisting to make digital stereo and mul-
tichannel recorders fit into daily rou-
tines, video systems included. In 1984,
he was asked to join Studer.

As assistant to the Managing Director
of Studer International AG Eugen
Spérri, David Walstra was engaged in
marketing and sales matters and sup-
ported Dr. R. Lagadec, then in charge of
PCM development at Willi Studer AG, in
external affairs; he finally joined Prod-
uct Management Digital Audio, Profes-
sional Recording Systems, of the parent
company in 1986.

The area of his responsibilities is wi-
dely spread. He shares all duties with
his colleagues Bruno Hochstrasser and
Andreas Koch, such as product and
product line definition. This means con-
stant communication with the engineers
during the development phase of a
product, testing functional prototypes,
placing these in a professional environ-
ment for more severe evaluation, conti-
nuously back-feeding findings for fur-
ther improvement of the machine. It also
includes assisting the international sales
organisation with product introductions
in the various markets with the help of its
experienced product engineers.

His job requires extensive travelling
for introduction of new equipment at ex-
hibitions and conventions, and includes
familiarizing distributors and their sales
staff and technical personnel with latest
Studer technologies. An important task
is sampling the requirements of the mar-
kets he visits, whereby Japan is a spe-

clally well-observed area of interest.
David Walstra also surveys trends and
developments on an international level
with many useful sources he has avail-
able in the professional audio industry.
As a member of EBU DATR/CI group of
specialists for digital audio recording, of
the DIN working group on digital audio
2-channel standardization, he often at-
tends AES technical working groups.

For healthy compensation, David fa-
vours motor cycle riding, tennis and
sauash, and skiing as pastime activities.
He obviously enjoys life in general.
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"For me, it is most challenging to
work in the Studer group on an interna-
tional level”, David Walstra states. "In
my profession, I am greatly fascinated
by industrial development, by the inter-
nationalization of industries, and the ba-
lance (or imbalance) between the Euro-
pean, American and Japanese industrial
powers, which in effect link industry and
culture of the various nations to obvious
advantage. We should welcome new de-
velopments, and make them work for
us.”’

Renate Ziemann

South Korea

Seoul 1988

With the Asian Games successfully
passed in October 1986, Korea has
shown the worid one of the most spec-
tacular events with this year’s Olympic
Games in Seoul from September 17th to
QOctober 2nd. More than 160 countries
with over 9000 athletes have participa-
ted. 60% of the olympic premises had
already been prepared in 1986 for the
games in September 1988.

he two largest networks, the Korean

Broadcasting System (KBS) and
Munwha Broadcasting Company (MBC)
were Involved in the great task of pre-
senting the Olympic Games to a deman-
ding public worldwide. There were in-
ternational guest broadcasting compa-

Flash-back - Olympic Games

nies present such as the large NBC
(American network), with transmission
rights throughout the USA. In addition to
many other countries, Switzerland was
also represented by a smaller team and
less extravagance. All guests were ac-
commodated at the International Broad-
cast Centre, IBC-House, a most modern
concept, specially designed for the pur-
pose by a renowned British develop-
ment group. SORTO, umbrella organisa-
tion responsible for the realization of the
Seoul games, has proudly announced
that never before had more equipment
been used for such occasion - after all,
20% more than in Los Angeles four
years ago. The largest percentage of
electronic equipment that has been
used in Seoul is of Korean manufacture
(45%).

STUDER REVOX has participated in
this occurence as well, with supplies of
equipment such as tape recording ma-
chines of the new A807 series, the A810
time code version for synchronisation,
mixing consoles 961/962/963 and their
succesful predecessors Studer 169/268
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for excellent sound reproduction and te-
lephone hybrid systems for on-the-spot
reporting.

In the whirl-pool of big business,

many Korean private companies in the
radio, video and audio field have expan-
ded or even renewed their studio outfits
- the boom was programmed.
For STUDER REVOX, business had ta-
ken a positive trend in Korea long before
the games took place. Due to the long-
standing presence in the market and the
reliability of a complete product range,
notable projects have been carried out
by DEASAN INTERNATIONAL of Seoul,
exclusive Studer Revox distributor. One
customer alone has equipped his studio
with 56 tape recording machines Studer
A807, and 23 mixing consoles of the
Studer 960-series, all accommodated in
functional and attractive studic con-
soles.

Spectacular olympic events give ma-
nufacturers of broadcast equipment
quite obviously the chance to prove the
quality of their product range behind
the scene in a more unspectacular con-
test.

Paul Meisel

STUDER REVOX
in Canada

Studer Revox Canada Ltd., Toronto, an-
nounces the opening of a new office in
Vancouver, western region of Canada,
for sales and service of the product
range.

t coincides with the appointment of

Mr. Robert McKibbin as Regional Sa-
les Manager for Western Canada.
A graduate of the University of Western
Ontario, Mr. McKibbin has held sales
and marketing positions with manufactu-
rers of both professional and consumer
audio equipment, For the past five years,
he has represented Studer Revox and
other products through his own com-
pany in Western Canada.

New in the Studer group..

STUDER REVOX

KINOVOX Denmark

The KINOVOX team, engaged, in marketing and sales, servicing and import matters.

A s of July 1, 1988, Studer Internatio-
nal AG has appointed KINOVOX
A/S of Lynge as the new representative
of Denmark. KINOVOX will act as the
sole distributor for Studer professional
audio products and handle sales and
service matters in Denmark, Greenland
and Faroe Islands.

Founded in 1943, KINOVOX has star-
ted as a one-man company, mostly ren-
ting large loudspeaker systems for in-
doors and outdoors activities, as well as

repairing loudspeaker and cinema
sound equipment.

Today, 45 years after the foundation
of the company, KINOVOX has devel-
oped to become one of Denmark’s most
reputable manufacturers and importers
of professional sound equipment. Witha
staff of approx. 25, the company's aim is
to offer best quality and service on all
equipment, to the benefit of its custom-
ers.

Kuno Lischer

Robert McKibbin, Regional Sales Manager

We convey our best wishes for a
happy start and prosperous business to
our new regional sales manager.
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